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 Willy Ley articles of the 1940s‐ 1950s and  2001: A 





Von Braun Space Station Sketch         
(ca. 1947)
Early Models 
 U S. .
 Skylab
 Launched 1973
 3 crewed missions 1973 74  28 84 day missions‐ , ‐
 Abandoned and de‐orbited (uncontrolled) in 1979 
 U.S.S.R.









































Dual Keel Design     
(1986)
Development Starts 


































U S  contributions and addition of Russian modules to . .
the Station to provide early power, guidance/control, 
and crew accommodations




International Space Station  
C t d b t hi f 5 irea e  y a par ners p o   space agenc es
representing 15 countries
Over 10 years and 32 missions to assemble
A collaboration of 5 space agencies
16
Assembly Comparison
The Pyramids The Coliseum Taj Mahal 
Most of them took about 27 years to build 
 
It is one of the greatest works of Roman 
architecture and engineering. Took about 15 
years to build 
.
 
The plinth and tomb took roughly 12 years to 
complete. The remaining parts of the complex 
took an additional 10 years 
The Washington Great Wall of China The Panama Canal
17
Monument
The actual construction of the monument began in 1848 
but was not completed until 1884 
The wall was constructed sporadically, starting 
in 221 B.C. during the Chin Dynasty, and 
ending in the 1500's during the Ming Dynasty, 
over 1700 years! 
Although the concept the canal dates back to the 
early 16th century, the first attempt to construct a 
canal began in 1880. After this attempt failed, the 
project of building a canal was attempted and 
completed in the early 1900s, with the canal opening 
in 1914. 
Agreements – Who Provides What?
International Space Station Facts   
Spacecraft Mass: ~862,000 lb 
Velocity: 17,500 mph
Altitude:  220 miles above Earth
Habitable Volume: 13,696 cubic feet  
Pressurized Volume: 32 333 cubic feet  ,     
Usual crew size: 6




































l bl h l h b fimaging/virtua  assem y  tec niques was essentia  to assure t at on‐or it  it 
up would be successful
Node 1 “Unity”   












Future U.S. crew capability being developed by Commercial Crew and Cargo 
Development  (CCDEV) Program
A i 5 H IIB T IIF l 9
Current and Future Cargo Capability











An International fleet of space vehicles that delivers        
propellant, supplies and replenishes science experiments
ProgressISS Cargo Vehicles Cargo Capacity
2,250 kg























Support Assembly and Maintenance
Robotics
<> 
Working in Space                          
International Space Station Unique Features
• Robust, continuous, sustainable microgravity platform 
• Continuous human presence in space    
• Access to the ultra high vacuum of space
• 30kw steady state power for payloads
U i ltit d f b ti d t ti• n que a u e or o serva on an  es ng
• Payload to orbit and return capability
Why Microgravity Research?
A candle flame in Earth's gravity (left) 
and microgravity (right) 
showing the difference in the
processes of combustion in microgravity
• Gravity is a constant force on Earth
• It cannot be completely controlled or removed in experiments
• It dominates and masks other forces in processes       
• The ISS provides a laboratory environment to control this force
Architecture based on Modular racks
Internal Research Accommodations
Modularity = maintainable, reconfigurable,
interchangeable between ESA, JAXA, NASA
34 Total Racks
Material Science Glove Box
Provides a safe environment for research with liquids, combustion, 
and hazardous materials
Being modified to support Biology and Bio-technology
Minus Eighty-degree Laboratory Freezer for ISS 
(MELFI) 
Provides thermal conditioning at    
+4oC, -26oC and -80oC for sample (blood, urine, 
tissue, etc) preservation
3 Units on-orbit




Two growth chambers; each chamber is a closed system capable 
of independently controlling temperature, illumination, and 
atmospheric composition to grow a variety of biological organisms.
Biological Experiment Laboratory (BioLab)
Used to perform space biology 
experiments on micro-
organisms, cells, tissue 
cultures, small plants, and 
small invertebrates.
It includes a incubator with 
microscope, 
spectrophotometer, and two 
centrifuges glove box and,    
two cooler/freezer units.
Human Research Facility (HRF)
Ultrasound
2 Human Research Facility (HRF) Racks - Biomedical investigations including ultrasound
HRF-1 Rack HRF-2 Rack
       ,  , 
body mass measurement, metabolic gas analysis, pulmonary monitoring, ambulatory 
blood pressure measurement, Holter monitor, and experiment unique hardware
External Research Accommodations
22 External 

















Telescope-quality optical glass  
NADIR view
Facility to support visual and multispectral remote 





Targets of opportunity are uplinked each day to the 
crew based on that days orbital track
Human disasters
Gulf of Mexico Oil Spill, 4 May 2010, ISS023-E-32397 
Crew Earth Observation
Geologic phenomena
















Crew Earth Observation 
(CEO)
R i thi ?ecogn ze s
Land use, agriculture studies and urban growth
Summary
27 years after President Reagan’s call, humankind 
has completed its first permanent collaborative 
Space outpost continuously inhabited for over 10 ,      
years
The International Space Station is providing the 
capability to do multi-faceted research that 
expands our knowledge of the universe, enhances 
life on Earth and enables human Exploration  ,     
beyond Earth orbit
Even though the Space Shuttle has retired, the 
United States continues to have an active human 
spaceflight program with ISS as its centerpiece 
ISS Sightings
http://www.jsc.nasa.gov/sightings/

